Calling firms experience increases in systematic business risk following conversionforcing calls of convertible debt. The increases in business risk are sufficiently large to offset the reductions in financial risk coming from the reduction in financial leverage following the call. As a result, there appear to be no significant changes in the systematic equity risk of the calling firms for the full sample. However, highly levered firms that significantly lower their financial leverage subsequent to the call experience increases in systematic business risk and equity risk following the call. These firms also experience the fastest industry-adjusted growth in capital expenditures surrounding the call, negative but temporary abnormal returns at call announcement, and positive and significant industry-adjusted operating performance following the call. Overall, our findings shed new light on the relevance of existing theories on convertible bonds. Moreover, they suggest that it is important to recognize heterogeneity within the convertible bond caller universe.
Introduction
Numerous studies report a negative share-price reaction to the announcement of conversion-forcing calls of convertible bonds.
1 One proposed explanation is that the call signals a shift in managers' assessments of firm prospects (Harris and Raviv, 1985) .
However, existing empirical evidence is mixed. Although firm insiders as well as analysts appear optimistic about the calling firms' future cash flows (Byrd and Moore, 1996; Ederington and Goh 2001) , earnings growth rates and long-run returns appear to deteriorate following calls of in-the-money convertible bonds (Ofer and Natarajan, 1987; Campbell, Ederington and Vankudre, 1991; Datta, Iskandar-Datta, and Raman, 2003) .
In this paper, we depart from the existing literature by investigating the changes in systematic risk calling firms experience around conversion-forcing calls of convertible bonds. As noted, previous studies have examined stock-price and earnings performance around the call but have not investigated possible changes in systematic risk. We examine the possibility that the negative stock-price reaction to conversion-forcing calls of convertible bonds is associated with an unexpected increase in the cost of capital of the calling firms.
Calling companies may experience changes in systematic risk around the time of the call for several reasons. First, theory predicts that changes in financial leverage can affect the firm's systematic equity beta and hence the cost of capital (Hamada, 1972) .
Additionally, Mayers (1998) proposes the sequential-financing hypothesis for the use of convertible bonds. He argues that calling firms time the exercise of investment opportunities to coincide with the exercise of financing options. Consistent with this, he finds that calling firms significantly increase investment and financing activity around the year of the call. Recent theoretical models predict systematic risk changes following exercise of growth options (Berk, Green, and Naik, 1999; Carlson, Fisher, and Giammarino, 2004) . Whether calling firms increase, decrease, or do not change their systematic risk subsequent to the call is an empirical question that has not yet been formally investigated.
Our investigation uncovers a number of interesting new findings. First, we find that calling firms experience decreases in financial leverage to levels similar to those of control firms in the year of the call. In addition, calling firms experience increases in systematic business risk following the call. The increases in business risk are sufficiently large to offset the reductions in financial risk coming from the reduction in financial leverage following the call. As a result, there appear to be no significant changes in the systematic equity risk of the calling firms for the full sample.
Moreover, when we divide the sample into three groups based on financial leverage levels prior to the call and the extent of financial leverage reduction in the year of the call, we find the following evidence. First, low levered stocks experience significant declines in systematic equity risk and no changes in systematic business risk or future profitability following the call. This is consistent with Hamada (1972) . In addition, abnormal returns at call announcement for these firms are not significantly different from zero, which suggests that the call and the associated risk reduction are anticipated by investors. The call is thus not a significant event for this group of firms, which supports the "backdoor equity" financing theory advanced by Stein (1992) .
Stein's theory does not predict abnormal returns at call announcement, as firms will be simply forcing conversion optimally (Nyborg, 1995) .
Second, firms that significantly lower their financial leverage at the time of the call, subsequently experience increases in both systematic business and equity risk.
These firms also experience the fastest industry-adjusted growth in capital expenditures surrounding the call, and positive and significant industry-adjusted operating performance following the call. Therefore, these firms appear to be exercising growth options around the year of the call, consistent with the sequential-financing hypothesis of Mayers (1998) .
Third, firms that remain highly levered following the call experience increases in systematic equity risk but no changes in profitability. Additionally, wealth effects at call announcement are significantly negative and permanent, and negatively associated with risk changes in the cross-section. The evidence suggests that investors revise their valuations of this group of firms at the time of the call, possibly to incorporate increased financial distress costs.
Overall, our results do not provide support for the signaling theory of Harris and Raviv (1985) . Furthermore, we also fail to find evidence in favor of the liquidity costs hypothesis of Mazzeo and Moore (1992) . Specifically, our results indicate that calls of in-the-money convertible bonds convey new information to investors.
Our findings suggest that it is important to recognize heterogeneity within the convertible bond caller universe. Seward (1999, 2003) argue similarly that convertible bond issuers are not a homogeneous group (i.e., some firms issue convertible bonds as a substitute to straight bonds and others as a substitute to common equity).
In the next section, we review the related literature. The sample and methodology employed are introduced in Section 3. In Section 4, we examine financial leverage and systematic risk changes. Abnormal returns are computed in Section 5, while operating performance is analyzed in Section 6. In Section 7, we present results of multivariate analyses. We conclude in Section 8.
Literature Review
Researchers have examined systematic risk changes around various corporate events. 2 In particular, Healy and Palepu (1990) suggest that the negative stock price response to announcements of seasoned equity offerings may be due to an increase in business risk rather than deterioration in operating performance. They find that equity issuers experience significant increases in asset betas, decreases in financial leverage, and resulting net increases in equity betas following the offer. In contrast, they do not find evidence of a decline in future profitability. Healy and Palepu conclude that equity offers convey information about risk changes.
Motivated by the work of Healy and Palepu (1990) , Lewis, Rogalski, and Seward (2002) examine risk changes around convertible bond offerings. They find decreases in systematic risk and increases in idiosyncratic and total risk following a convertible debt offer. The finding that the cost of capital declines following convertible debt offers 2 Researchers have examined risk changes around equity offerings (Healy and Palepu, 1990) , share repurchases (Bartov, 1991; Dann, Masulis, and Mayers, 1991, Hertzel and Jain, 1991; Nohel and Tarhan, 1998, Grullon and Michaely, 2004) , stock splits (Brennan and Copeland, 1988; Wiggins, 1992) , and exchange offers (Shah, 1994) , among other events.
suggests that poor long-run stock returns subsequent to the offer are due to poor operating performance and not to increases in risk at the time of the offer.
We examine possible risk changes following calls of in-the-money convertible bonds. Our investigation is relevant because it can shed new light on the nature of the information conveyed by convertible bond calls.
Furthermore, evidence of systematic risk changes around calls of in-the-money convertible bonds would not be consistent with some extant theories explaining the existence of convertible debt. More specifically, risk changes are not predicted by the liquidity costs hypothesis (Mazzeo and Moore, 1992) , or the "backdoor equity" financing hypothesis (Stein, 1992) . In contrast, changes in systematic risk would be consistent with sequential financing (Mayers, 1998) , if the exercise of growth options leads to changes in systematic business risk (as predicted, for example by, Berk, Green, and Naik ,1999) . 
Sample and Methods

Sample Selection
Control sample selection procedure
We follow the procedure implemented by Loughran and Ritter (1997) and Lewis, Rogalski, and Seward (2002) , to generate a sample of control firms matched to each of the calling firms in terms of industry affiliation, size, and operating performance.
Specifically, the matching procedure is as follows:
(1) if there is at least one non-calling firm in the same industry (two-digit SIC code) with total assets the fiscal year prior to the year of the call within 25% to 200% of the calling firm, the non-calling firm with the closest ratio of operating income before depreciation divided by total assets (i.e., EBITDA/Assets) to that of the calling firm as of the year prior to the call is chosen as the matching firm.
3 A conversion-forcing call is defined as one for which the conversion value is higher than the call payment at the time of the announcement. The conversion value is equal to the stock price two days prior to the announcement multiplied by the conversion ratio (the number of shares each bond is convertible into). The call payment is the payment including the accrued interest that is paid to investors who do not convert (Bechmann, 2004) .
(2) if there is no non-calling firm that the meets criterion (1), then all noncalling firms with total assets as of the year prior to the year of the call within 90% to 110% of the calling firm are ranked, and the firm with the closest, but higher, EBITDA/Assets ratio is selected as the matching firm.
As noted by Lewis, Rogalski, and Seward (2002) , there is no generally accepted methodology to match firms in terms of risk characteristics alone. The procedure outlined above selects comparison firms on the basis of industry affiliation, asset size, and operating performance prior to the convertible debt call. However, since firms in comparable industries should have similar systematic risk levels, the procedure indirectly controls for systematic risk levels prior to the call.
Methodology
We use the following market model to estimate the systematic risk of equity before and after the call announcement:
where t represents the trading day, j represents a stock and R mt is the return on the CRSP value-weighted NYSE/AMEX/NASDAQ Index. Day 0 is defined as the day that the call is first reported in the press. The market model is estimated for the year before and the three years after the convertible call. A year is defined as 250 contiguous trading days (i.e., Year +1 begins on day +91 and Year -1 ends on day -91). 4 4 We exclude the (-90, 90) period around the call announcement day because abnormal trading activity may lead to biased beta estimates. A conversion-forcing call is necessarily preceded by a stock price run-up (Cowan, Nayar, and Singh, 1990 ) and appears to be followed by unusual selling pressure (Mazzeo and Moore, 1992) .
Following Lewis, Rogalski, and Seward (2002) , asset betas are estimated by unlevering the equity beta using the market-based debt -to-asset ratio under the assumption that the debt beta is zero.
We perform t-tests on the mean change and Wilcoxon signed-rank tests on the distributions to assess whether risk changes are statistically significantly different from zero.
Evidence on financial leverage and systematic risk changes
Evidence on changes in financial leverage
Table II reports summary statistics for calling and comparison firm leverage ratios in the year prior to through three years following the call. Panel A reports debt-to-asset ratios defined as book value of long-term debt divided by the sum of book value of longterm debt plus the market value of equity at the end of the fiscal year. Panel B reports debt-to-asset ratios calculated as long-term debt divided by the sum of long-term debt plus the book value of equity. Not surprisingly, financial leverage decreases following a conversion-forcing call of convertible debt. In Panel A, the mean (median) debt-to-asset ratio decreases from 28% (25%) in year-1 to 20% (16%) in year 0 and 21% (18%) in year 1. The average change from year -1 to year 0 is -24%, which is significantly different from zero at the 1% level. The median change is -27% for the median firm, which is significantly different from zero at the 1% level. In contrast the average (median) change from year 0 to year 1 is 7.8% (6.4%). However, mean or median changes from year 0 to year 1 are not significantly different from zero at the 5% level. Therefore, the convertible bond call appears to signal a permanent decrease in the financial risk of the calling firms.
Panel A also shows that there are no significant changes in financial leverage for the control firms. The average (median) debt-to-asset ratio for the control firms is 23% (16%) in year -1, 23% (18%) in year 0, and 22% (17%) in year 1. Leverage changes are not significantly different from zero at the 5% level. Interestingly, although calling firms are more leveraged than control firms the year prior to the call (25% versus 16% for median firms in year -1), they become similarly leveraged subsequent to the call (16% versus 18% in year 0) and remain so for the two years following the call.
The evidence from debt-to-asset ratios based on book values is shown in Panel B.
Results are similar to Panel A. There are significant decreases in financial leverage for the calling firms in the year of the call. The mean (median) change is -24% (-20%), which is significantly different from zero at the 1% level. Subsequent to the call however, calling firms do not significantly change their financial risk. In contrast, control firms do not show significant changes in financial leverage in the year of the call, nor in any of the three years following the call.
Evidence on changes in systematic risk
In Table III , we present our evidence regarding changes in systematic risk around conversion-forcing calls of convertible debt. Panel A shows equity beta estimates, while Panel B reports asset beta estimates, computed by unlevering the equity betas using the market-based debt -to-asset ratio under the assumption that the debt beta is zero. Equity betas for the year prior to the call (year -1) are estimated over 250 days ending 91 days prior to the call announcement. Equity betas for the years following the call are estimated over 250 days beginning 91 days after the call announcement.
The sample size in table III drops to 137 observations because we do not include calls of firms with negative values of common equity, and because we eliminate observations for which the leverage change is larger than 300% in any of the years. 5 In addition, we also eliminate observations with an estimated equity beta lower than -0.20.
Negative equity betas, although theoretically possible, are rare in practice. Accordingly, we treat large negative equity beta estimates as extreme observations, and delete them from the sample. Mayers (1998) , 5 Observations with negative book equity values and extremely large leverage changes were not included in Table II . 6 There is no evidence of changes in systematic equity risk for both calling and control firms after adjusting for infrequent trading using the technique detailed in Fowler and Rorke (1983) and implemented by Denis and Kadlec (1994) .
the business risk of the calling firms could increase subsequent to the call, offsetting any financial leverage reduction effects on systematic risk. To investigate this hypothesis, we estimate the asset betas of the calling and control firms and test for asset beta changes around the year of the call. In Table III , Panel B, we reports results.
Calling firms experience an average (median) increase in asset beta of 9.4% (9.0%) from year -1 to year 1. The average change is significantly different from zero at the 5% level andthe median change is significantly different from zero at the 1% level.
Average (median) asset systematic risk increases from 0.74 (0.55) in year -1 to 0.83 (0.72) in year 1. In contrast, there are no significant changes in the systematic risk of the control firms. Although not reported, we find no changes in either idiosyncratic or total risk for the calling or control firms around the year of the convertible debt call.
To summarize, calling firms significantly reduce their levels of financial leverage and experience increases in systematic business risk following the call. The increases in business risk are sufficiently large to offset the reductions in financial risk coming from the reduction in financial leverage. As a result, there appears to be no significant change in the systematic equity risk of the calling firms. To better understand these results, however, the next section distinguishes between companies for which the financial leverage reduction is important and those for which it is not.
Evidence on changes in systematic risk depending on the extent of financial leverage reduction
In this section, we divide the sample into three groups, based on the level of financial leverage prior to the call and the extent of financial leverage change subsequent to the call. More specifically, we form the following three groups:
1) Low Leverage Group: Firms with debt-to-assets ratios less than 15% in year -1.
The debt-to-asset ratio is computed using the market value of equity.
2) High Leverage and High Reduction: High leverage firms that experience significant leverage reductions from year -1 to year 0. A leverage change is deemed significant if its lower (i.e., more negative) than -27%, the median change for the full sample.
3) High Leverage and Low Reduction: The remaining firms.
Although the 15% cutoff level is arbitrary, using 10% or 20% does not change our results. Similarly, using 30% or 50% to define a large leverage reduction does not change our results. Our choice of 15% is largely based on the desire to have three subsamples of reasonable sizes. Previous literature has used a similar approach (e.g. Alderson and Betker, 2003) . Table IV shows levels of debt-to-asset ratios in year -1 and year 0 and changes in debt-to-asset ratios in year 0 for the full sample and the three groups. The table also provides industry-adjusted levels and changes of debt-to-asset ratios.
As in Table I , the mean (median) leverage change from year -1 to year 0 is -23%
(-27%). Both the t-test and the Wilcoxon signed-rank test reject the null that the change is equal to zero at the 1% level. 7 The mean (median) industry-adjusted change is -0.30% (23%). Industry adjusted changes are also significantly different from zero at the 1% level.
Across groups, the average debt-to-asset (DTA) ratio in year -1 is 9% for the Low Leverage group, 36% for the High Leverage-High Reduction group, and 36% for the High Leverage-Low Reduction. Average DTA ratios in year 0 are 7%, 17%, and 36%, respectively. Industry-adjusted average ratios in year -1 are -12% for the Low Leverage In Table V, To assess the sensitivity of the OLS estimates to measurement error and priceadjustment delays, we also report in Table V equity beta estimates following the AC method proposed by Dimson (1979) and modified by Fowler and Rorke (1983) . As noted by Denis and Kadlec (1994) , if changes in beta estimates are due to return measurement errors or delays in price adjustments to new information, we would expect the magnitude of the change to decline as corrective estimation methods are employed. 
Evidence on changes in systematic business risk
Financial theory (i.e., Hamada, 1972) This finding is consistent with firms' exercising investment options around the call, as argued by Mayers (1998) .
Evidence on changes in capital expenditures
In Table VI , we also examine the investment activity of the calling firms surrounding the year of the call. Following Mayers (1998), we measure capital spending relative to total assets in year -1. That is, we measure changes in business spending in year 0 as the difference between capital expenditures in year 0 minus capital expenditures in year -1 divided by total assets in year -1. Mayers (1998) reports that calling firms increase investment activity significantly more than industry medians for two years following the call, a fact that we confirm in our sample (results not shown). In Table VI, we report changes in capital expenditures from year -1 to year 1.
The average (median) growth in capital spending is 6.6% (2.7%) for the full sample, 3.8% (1.0%) for the Low Leverage firms, 6.2% (3.1%) for the High LeverageHigh Reduction firms, and 10.5% (3.0%) for the High Leverage-Low Reduction group.
All numbers are significantly different from zero at the 5% level except for the average growth of the High Leverage-Low Reduction group. However, when we adjust for industry activity, the only group that experiences statistically significant growth in capital expenditures is the High Leverage-High Reduction group. The average industry-adjusted growth for the group is 4.4%; the median growth is 3.3%. Both the parametric and nonparametric tests reject the null of no change at the 5% level.
Therefore, High Leverage-High Reduction firms appear to be exercising investment options around the time of the call. As a result, both their systematic business risk and their systematic equity risk increases, which can explain the observed negative stock price reaction to announcements of conversion-forcing calls of debt by these firms
Abnormal return analysis
Unexpected changes in the systematic risk of the calling firms can trigger a negative stock price reaction to the call announcement. In this section, we provide further evidence on this issue by examining abnormal stock returns around the convertible debt call for the three groups formed previously, namely, Low-Leverage firms, High Leverage-High Reduction firms, and High Leverage-Low Reduction firms.
To compute abnormal returns, we cannot use a pre-event estimation period because the expected stock price run-up prior to a conversion-forcing call of convertible debt would bias our results (Cowan, Nayar, and Singh, 1990) . We also cannot use a postevent estimation period if there are changes in systematic risk subsequent to the call. To circumvent these problems, we follow Hillion and Vermaelen (2004) and Biktimirov, Cowan, and Jordan (2004) and combine the Ibbotson's (1975) Returns Across Time and Securities (RATS) methodology with the Fama-French (1993) three factor model of the time-series evolution of returns. Thus, we estimate the following cross-sectional regression on each day in event time with the day 0 representing the call announcement day:
R it -R ft = t + t (R mt -R ft ) + s t SMB t + h t HML t + it .
The daily return on security i, the Center for Research in Security Prices (CRSP)
value-weighted index return, and the risk-free asset (i.e., the one-month Treasury bill rate) are denoted by R it , R mt , and R ft , respectively. The daily rate of return on the size and book-to-market factor in day t is denoted by SMB t and HML t , respectively. The estimate of the intercept t represents the average abnormal return for day t.
As noted by Biktimirov, Cowan, and Jordan (2004) , this approach has the advantage of not requiring a separate estimation period, thereby lowering the effect of any run-up bias or risk-change bias. In addition, the approach controls for size and book-to-market effects and allows for a larger sample size compared to other estimation methods.
We present results in Table VII . For the full sample, the average abnormal return over the two-day period (0, 1) is -1.40%, which is significantly different from zero at the 1% level. 8 This abnormal return is similar to the -1.75% reported by Bechmann (2004) , and the -1.54% reported by Datta and Iskandar-Datta (1996) . Thus, we corroborate the significant negative stock price response documented by Mikkelson (1981) and Ofer and Natarajan (1987) on earlier sample periods. Not surprisingly, there is a significant stock price run up prior to the call. The cumulative abnormal return (CAR) is 17.69% over the period (-90, -2); it is significant at the 1% level. Also consistent with previous studies, the negative announcement stock price reaction appears to be temporary. Cumulative abnormal returns are 3.38%, 5.02%, and 5.90% over windows (2, 30), (2, 60), and (2, 90), respectively.
Examination of abnormal returns by financial leverage groups reveals interesting patterns. First, there is strong evidence that the convertible bond call is a nonevent for low leverage firms. The abnormal return over window (0, 1) is -0.41 and is not statistically significant. Additionally, post-call stock returns, albeit positive, are not reliably statistically different from zero. Cumulative abnormal returns are 3.13%, 6.52%, and 4.33% over windows (2, 30), (2, 60), and (2, 90), respectively. The finding that the conversion-forcing call is immaterial for firms with low levels of financial leverage is consistent with the "backdoor equity" hypothesis of Stein.
Second, while both sets of firms with high levels of financial leverage prior to the call experience negative abnormal returns at the call announcement, returns for firms in the Low Reduction group are consistently lower than those from firms in the High Reduction group. Specifically, highly-levered firms that significantly reduce their financial leverage the year of the call experience an abnormal return of -1.34% over days (0, 1), which is significantly different from zero at the 1% level. In turn, highlyleveraged firms that do not reduce their financial leverage experience an abnormal return of -2.17% over days (0, 1), which is also significantly different from zero at the 1% level.
Moreover, the negative stock price reaction for the High Leverage-High
Reduction firms is temporary. Cumulative abnormal returns following the call are 3.92%, 7.03%, and 10.01% over windows (2, 30), (2, 60), and (2, 90), respectively; all of the CARs are significantly different from zero at the 5% level. In contrast, CARs for the High Leverage-Low Reduction firms are 2.80%, 0.97%, and 0.76% over (2, 30), (2, 60), and (2, 90); none are significantly different from zero at the 5% level. Therefore, the negative stock price reaction for the firms that remain highly levered following the call appears to be permanent.
The finding that abnormal returns are zero for firms in the Low Leverage group, negative and temporary for firms in the High Leverage-High Reduction group, and negative and permanent for firms in the High Leverage-Low Reduction group does not support the liquidity costs hypothesis of Mazzeo and Moore (1992) . Rather, it suggests that a convertible bond call is an informative event.
In summary, we find negative abnormal returns for firms in the High LeverageLow Reduction group, which is consistent with the increase in risk experienced by these firms surrounding the call. Additionally, we find that highly-levered firms that reduce their financial leverage following the call experience a negative call announcement stock price reaction that is reversed shortly after the call. In the previous sections, we found that these firms significantly increase their business spending and their levels of systematic business risk around the year of the call. Although the negative announcement stock price reaction to the call can be explained by the increased levels of systematic risk, the positive abnormal returns following the call can be rationally explained only if they are related to unexpected increases in future cash flows. We investigate this issue in the following section.
Changes in operating performance
In this section, we inspect the operating performance of the calling firms around the year of the call while taking into account their level of financial leverage. Following Loughran and Ritter (1997) , Lewis, Rogalski and Seward (2002) and others, we examine changes in operating income, defined as earnings before interest, taxes, depreciation, and amortization (i.e., EBITDA).
To normalize our measure of earnings, we first follow Mayers (1998) and divide by total book assets in the year prior to that of the call. We do so for several reasons.
First, we are interested in the evolution of operating income around the year of the call, not in the level of earnings in any particular year. Having a common denominator across different years will make earnings comparisons easier. Second, if calling firms are exercising investment options around the year of the call, as argued by Mayers (1998) , it is not a prior clear how long it will take for earnings to reflect the benefits of the investment. Using annual total assets as the normalizing variable may penalize calling companies in the early years following project investment. Finally, by measuring earnings relative to book assets in year -1, we do not need to deal with the problem of extreme observations, as explained below (see Campbell, Ederington and Vankudre, 1990) . As a robustness check, we follow Ofer and Natarajan (1987) and Campbell, Ederington and Vankudre (1990) and also present results based on earnings changes relative to the absolute value of earnings at the beginning of the year.
We report results in Table VIII. The table shows industry-adjusted changes in operating income relative to total assets in year -1. We control for industry effects by subtracting the earning change for the control firms from the earnings change for the calling firm. We report the annual sample size, mean, and median of the industryadjusted change for years -2 (i.e., change from year -3 to year -2) to year 3 around the year of the call (year 0). We lose four observations in year 0 because for these four firms
Compustat did not have earnings data in both year -1 and year 0 for us to compute the earnings change.
For the full sample, results are similar to previous literature (i.e. Campbell, Ederington and Vankudre, 1990) regarding the operating performance of the calling firms prior to the year of the call. More specifically, calling firms experience higher earnings growth rates than industry peers in the years preceding that of the call. Median growth rates are 1.06% from year -3 to year -2, and 2.16% from year -1 to year 0; both are significantly different from zero at the 1% level. When examining the table results for year -1, it is worth remembering that the control sample is defined as having similar (intra-industry) assets and operating performance than calling firms in year -1. The fact that year -1 earnings growth rates are not significantly different from zero can be explained by the matching procedure and reassures us that our results for other years are not driven by a poor control sample (i.e. the power of our statistical tests is higher).
Contrary to the findings of Campbell, Ederington and Vankudre (1990) , calling firms experience significant industry-adjusted increases in operating performance for the three years following the call announcement year. Median industry-adjusted earnings growth rates are 1.03% from year 0 to year 1, 2.24% from year 1 to year 2, and 1.93%
from year 2 to year 3. All of the median changes are significantly different from zero at the 1% level. This result is consistent with Ederington and Goh (2001) , who find that analysts' earnings forecasts are revised upward following call announcements of convertible debt and that insiders tend to increase their equity holdings prior to the call.
Examination of operating performance by financial leverage groups reveals that the results for the full sample are driven by the operating performance of the High Leverage-High Reduction firms. These firms outperform industry peers for the three years following the call. Median industry-adjusted earnings growth rates are 1.87% from year 0 to year 1, 3.81% from year 1 to year 2, and 1.90% from year 2 to year 3. The distributions of the earnings growth rates for years (0, 1) and (1, 2) are significantly different from zero at the 5% level. In the previous section, we found that the negative announcement stock price reaction for this group was temporary. We conjecture that the negative stock price reaction, which can be explained by the unexpected increase in systematic business risk, is temporary because investors revise their expectations of the calling firms' future cash flows following the call. This would be consistent with the findings of Ederington and Goh (2001) .
There is no evidence that firms in either the Low Leverage or the High LeverageLow Reduction groups are different from industry peers in earnings growth rates following the call. In the previous sections, we found that only firms in the High Leverage-High Reduction group appear to be exercising investment options around the year of the call. The evidence from changes in operating income confirms this result.
In Table IX The results for the full sample in both panels are consistent with those of Campbell, Ederington and Vankudre (1991) . Calling firms experience profitability increases prior to the call that are significantly larger than those of industry peers.
Following the call, calling firms are indistinguishable from industry medians. Results across financial leverage groups are consistent with the evidence from Table VIII.
Specifically, firms that reduce their financial leverage levels around the call subsequently outperform their industry norms. The operating performance of firms with low levels of financial leverage prior to the call, or firms that do not materially reduce their levels of financial leverage, is indistinguishable from that of their respective industry peers following the call.
Multivariate Analysis
In this section, we use regression analysis to better understand the effects of risk and profitability changes on the abnormal return to the convertible bond call announcement. We first review the existing literature in search for theoretically motivated variables to include in our regression analyses. Then, we present and discuss results. To obtain abnormal returns to relate to firm-specific characteristics crosssectionally, we compute market-adjusted returns using the CRSP value-weighted index.
Average (median) abnormal returns over days (0, 1) are -1.35% (-1.22%) for the full sample, -0.34% (-0.72%) for firms in the Low-Leverage group, -1.28% (-1.22) for firms in the High Leverage-High Reduction group, and -2.12% (-1.89%) for firms in the High Leverage-Low Reduction group.
Regression specification
The signaling model of Harris and Raviv (1995) predicts that abnormal returns at call announcement should be associated with expected future profitability. Following Grullon and Michaely (2004) , we include in the regressions current and realized future changes in industry-adjusted operating income, as defined below. In addition, we hypothesize that the abnormal returns at call announcement may be related to systematic risk changes. Therefore, we also include in the regressions a measure of risk changes, computed following Healy and Palepu (1990) . Since our conjecture that calling firms experience risk changes is based upon both the evidence and arguments of Mayers (1998), we also include in some specifications a proxy for exercise of growth options as an alternative measure of expected future profitability. Furthermore, we also include a measure of pre-call levels of industry-adjusted financial leverage to control for capital structure changes (i.e., calling firms may be moving closer to or away from their optimal capital structures).
Campbell, Ederington and Vankudre (1991) hypothesize that the information content of convertible bond calls depends on after-tax cash flows. Specifically, when the after-tax interest payment on the bond is greater than the dividends that would be paid if bondholders converted, a call delay reveals that cash flows and dividends are expected to increase. In contrast, a call reveals that management does not expect such cash flow increases. In our sample, dividends are lower than after-tax coupon payments in 125 calls (91%). 9 In addition, 61 (45%) calls are made by firms which did not pay dividends the year prior to the call. Therefore, we do not control for after-tax cash flows to bondholders in the regressions.
10
Mazzeo and Moore (1992) explain the negative stock price reaction to convertible bond calls by temporary liquidity costs. Consistent with their hypothesis, they find that the abnormal return at call announcement is significantly negatively associated with the CAR from one day after call announcement to call completion. In our multivariate analyses, we have found that the CAR from two days after call announcement to call completion is never significant, alone or with various control variables. Thus, we do not 9 Dividends are computed as the last annual dividend prior to the call announcement times the conversion rate. The marginal effective corporate tax rate used is 34%. 10 Dummy variables to control for "after-tax cash flows", "yield advantage", or both (see Ederington, Caton, and Campbell, 1997) are never significant. Similarly, a dummy variable to control for whether calling firms report negative taxable income the year prior to the call is never significant.
include it in the regressions reported below. More specifically, we consider the following independent variables: RISK: Following Healy and Palepu (1990) , this variable is defined as the (negative) percentage decline in stock price given a change in equity beta, ceteris paribus; that is,
where e is the change in equity beta and ep is the post-call beta. The risk free rate (R f ) and the expected return on the market (R m ) are evaluated at the average of the one-month
Treasury bill return and the average of the CRSP value -weighted index daily return over the period [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] . Note that we expect the sign of the RISK coefficient estimate to be negative. ROA(0): As a proxy for expected future profitability, we measure current profitability at the time of the call, defined as the change in EBITDA from year -1 to year 0 divided by total book assets in year -1. To control for industry effects, we subtract the change in operating income for the control match from the change for the calling firm.
ROA (3): As another proxy for expected future profitability, we use ex-post profitability as the change in EBITDA from year 0 to year 3 divided by total book assets in year -1, minus the change for the control firm.
LEVERAGE: This variable is computed as the debt-to-asset ratio in year -1 for the calling firm minus the value of the ratio for the control firm, using the market value of equity to compute assets. This variable controls for the capital structure of the calling firms prior to the call, relative to control firms.
INVESTMENT: This variable is computed as capital expenditures in year 1 minus capital expenditures in year -1 divided by total assets in year -1; to adjust for industry effects, we subtract the corresponding value of the ratio for the control firm.
This variable measures expected future profitability.
To control for size effects, our regressions include the log of total book assets.
Finally, to eliminate the influence of outliers, we set the lower-and uppermost percentiles
equal to values at the 1 st and 99 th percentiles, respectively. 
Regression Results
In Table X, In addition, the ratio of market value of equity divided by book value of equity in year -1, scaled by the value of the ratio for the control firm (MTB) is significantly negatively associated with financial leverage in year -1 (the correlation coefficient is -0.45, which is significantly different from zero at the 1% level). To avoid 11 Including, or deleting, extreme observations does not qualitatively change results. multicollinearity problems, we do not use market-to-book as a proxy for expected future cash flows in the regressions.
We present regression results in table XI. In all of the regressions, the dependent variable is the cumulative abnormal return over days (0, 1). We discuss results for the full sample first. 12 The first specification includes LogAssets, RISK, ROA(0), and Leverage. RISK is negatively associated with abnormal returns. The coefficient estimate is -0.020, which is significantly different from zero at the 10% level. ROA (0) is positively associated with abnormal returns. The coefficient estimate is 0.12, which is significantly different from zero at the 1% level. Therefore, consistent with financial theory, stock returns are positively associated with unexpected increases in cash flow and negatively associated with unexpected increases in risk. LEVERAGE, however, is not significantly associated with abnormal returns.
Because recent changes in profitability may not be a good proxy for future profitability, we include ROA(3) in the second specification. Results do not change, however. RISK is negatively associated with abnormal returns with a parameter estimate of -0.021. ROA(0) is positively associated with abnormal returns; its parameter estimate is 0.11, which is significantly different from zero at the 1% level.
Parameter estimates for LEVERAGE and ROA(3) are not significantly different from zero. In the third specification, we replace ROA(3) with Investment as a proxy for expected future cash flows. Note, RISK continues to be negatively associated with abnormal stock returns. The coefficient estimate is -0.025, which is significantly different from zero at the 5% level. The parameter estimate for ROA (0) One possible interpretation is that although these stocks experience increases in systematic risk stemming from investment activity around the call announcement (Table   VI) , investors understand the increased capital spending as efficient investment, which will be translated into higher future cash flows. Consistent with this interpretation, the CAR over (0, 1) for this group of firms is not significantly different from that of the Low Leverage firms at the 5% level.
Second, abnormal returns for High Leverage-Low Reduction firms are significantly associated with risk changes, controlling for other factors. For example, results for the third specification show that the parameter estimate for RISK is -0.06, which is significantly different from zero at the 1% level. One possible interpretation is that investors expect no profitability improvements from the investment spending by these firms. Thus, unexpected increases in systematic risk can explain the negative stock price reaction to the call announcement for these firms.
To summarize, we find that abnormal returns to conversion-forcing calls of convertible bonds differ depending on the levels of and changes in financial leverage of the calling firms. For firms with low levels of financial risk, the call is not a significant event. Firms that significantly lower their financial leverage levels appear to be exercising growth options, which translates into higher systematic risk but also higher future cash flows. Controlling for other factors, abnormal returns are positively associated with profitability measures. Firms that do not reduce their levels of financial leverage experience increases in investment activity and systematic risk but not in future cash flows. Controlling for other factors, abnormal returns for these firms are negatively associated with risk changes.
Conclusions
This paper analyzes systematic risk changes around conversion-forcing calls of convertible debt. Calling firms experience increases in systematic business risk following the call. The increases in business risk are sufficiently large to offset the reductions in financial risk coming from the reduction in financial leverage following the call. As a result, there appears to be no significant change in the level of systematic equity risk of the calling firms for the full sample.
However, highly leveraged firms that significantly decrease their financial leverage subsequent to the call experience increases in systematic equity risk and even larger increases in systematic business risk following the call. These firms also experience the fastest industry-adjusted growth in capital expenditures surrounding the call, negative but temporary abnormal returns at call announcement, and positive and significant industry-adjusted operating performance following the call. In cross-sectional regressions, abnormal returns are significantly positively associated with future profitability. These firms appear to be exercising growth options, consistent with Mayers (1998).
In contrast, those firms that remain highly levered following the call experience increases in systematic equity risk but no changes in profitability. Additionally, wealth effects at call announcement are significantly negative and permanent, and are negatively associated with risk changes in the cross-section.
Finally, low levered stocks experience significant declines in systematic equity risk and no changes in systematic business risk or future profitability following the call.
In addition, abnormal returns at call announcement for these firms are not significantly different from zero. Thus, the call is not a significant event for this group of firms, which supports the "backdoor equity" financing theory advanced by Stein (1992) .
Our findings shed new light on the relevance of existing theories on convertible bonds. Moreover, they suggest that it is important to recognize heterogeneity within the convertible bond caller universe. The table reports summary statistics for calling and comparison firm leverage ratios in the year prior to through three years after the call (year 0). Panel A reports debt-to-asset ratios defined as book value of long-term debt divided by the sum of book value of long-term debt plus the market value of equity at the end of the fiscal year. Panel B reports debt-toasset ratios calculated as long-term debt divided by the sum of long-term debt plus the book value of equity. We follow the procedure implemented by Lewis, Rogalski, and Seward (2002) , to generate a sample of control firms matched to each of the calling firms in terms of industry affiliation, size, and operating performance. *** indicates significant at the 1% level ** indicates significant at the 5% level. 
Table III. Equity Betas and Asset Betas
where t represents the trading day, j represents a stock and R mt is the return on the CRSP valueweighted NYSE/AMEX/Nasdaq Index. Day 0 is defined as the day that the call is first reported in the press. The market model is estimated for the year before and the three years after the convertible call. A year is defined as 250 contiguous trading days (i.e., Year +1 begins on day +91 and Year -1 ends on day -91). Asset betas are estimated by unlevering the equity beta using the market-based debt-to-asset ratio under the assumption that the debt beta is zero. We perform t-tests on the mean change and Wilcoxon signed-rank tests on the distributions to assess whether risk changes are statistically significantly different from zero. *** indicates significant at the 1% level ** indicates significant at the 5% level.
Year We use the following market model to estimate the systematic risk (beta) of equity before and after the call announcement:
where t represents the trading day, j represents a stock and R mt is the return on the CRSP value-weighted NYSE/AMEX/Nasdaq Index. Day 0 is defined as the day that the call is first reported in the press. The market model is estimated for the year before and the year after the convertible call. A year is defined as 250 contiguous trading days (i.e., Year +1 begins on day +91 and Year -1 ends on day -91). Beta estimates involving lead and lagged coefficients are computed using the technique detailed in Fowler and Rorke (1983) . Means are listed with medians below. The Low Leverage group contains firms with DTA less than 0.15 the year prior to the convertible debt call. Debt-to-asset (DTA) ratios are defined as book value of long-term debt divided by the sum of book value of long-term debt plus the market value of equity at the end of the fiscal year. High leverage change is defined as a change in DTA that is less than -0.27. DTA change is measured as (DTA in year 0 -DTA in year -1) divided by DTA in year -1. We perform t-tests on the mean change and Wilcoxon signed-rank tests on the distributions to assess whether risk changes are statistically significantly different from zero. *** indicates significant at the 1% level ** indicates significant at the 5% level. The Low Leverage group contains firms with DTA less than 0.15 the year prior to the convertible debt call. Debt-to-asset (DTA) ratios are defined as book value of long-term debt divided by the sum of book value of long-term debt plus the market value of equity at the end of the fiscal year. High leverage change is defined as a change in DTA that is less than -0.27. DTA change is measured as (DTA in year 0 -DTA in year -1) divided by DTA in year -1. Capexp change is equal to the sum of capital expenditures growth from year -1 to year 0 and from year 0 to year 1. Capital expenditures growth is measured relative to total assets in year -1. Numbers reported are means (medians).
All Firms
*** indicates significant at the 1% level ** indicates significant at the 5% level. The Low Leverage group contains firms with DTA less than 0.15 the year prior to the convertible debt call. Debt-to-asset (DTA) ratios are defined as book value of long-term debt divided by the sum of book value of long-term debt plus the market value of equity at the end of the fiscal year. High leverage change is defined as a decrease in DTA that is larger (i.e. more negative) than -0.27. DTA change is measured as (DTA in year 0 -DTA in year -1) divided by DTA in year -1. To compute abnormal returns, we combine the Ibbotson's (1975) Returns Across Time and Securities (RATS) methodology with the Fama-French (1993) three factor model of the time-series evolution of returns. We estimate the following cross-sectional regression on each day in event time with the day 0 representing the call announcement day:
The daily return on security i, the Center for Research in Security Prices (CRSP) value-weighted index return, and the risk-free asset (i.e., the one-month Treasury bill rate) are denoted by R it , R mt , and R ft , respectively. The daily rate of return on the size and book-to-market factor in day t is denoted by SMB t and HML t , respectively. The estimate of the intercept t represents the average abnormal return for day t. *** indicates significant at the 1% level ** indicates significant at the 5% level. The table reports industry-adjusted changes in operating income for firms making conversion-forcing calls of convertible bonds. Operating income is defined as earnings before interest, taxes, depreciation, and amortization (i.e., EBITDA). Changes are measured relative to book assets at the end of the fiscal year prior to the year of the call. That is, the change in operating income in year 1 equals (EBITDA in year 1 -EBITDA in year 0) divided by Total Assets in year -1. Reported changes are industry adjusted, computed by subtracting the change operating income for the control match from the change for the calling firm. Each of the firms in the control sample is matched to each of the calling firms in terms of industry affiliation, size, and operating income in year -1. The Low Leverage group contains firms with DTA less than 0.15 the year prior to the convertible debt call. Debt-toasset (DTA) ratios are defined as book value of long-term debt divided by the sum of book value of long-term debt plus the market value of equity at the end of the fiscal year. High leverage change is defined as a decrease in DTA that is larger (i.e. more negative) than -0.27. DTA change is measured as (DTA in year 0 -DTA in year -1) divided by DTA in year -1. We perform t-tests on the mean change and Wilcoxon signed-rank tests on the distributions to assess whether operating performance changes are statistically significantly different from zero. *** indicates significant at the 1% level ** indicates significant at the 5% level.
All Firms Low Financial Leverage
High 1) is equal to the two-day market-adjusted cumulative abnormal return to announcements of conversion-forcing calls of convertible bonds. Abnorla returns are compuyted relative to the CRSP value-weighted index. ASSETS is the book value of assets the year prior to the call (year -1). RISK is the risk change experienced by calling firms around the year of the call; it is computed following Healy and Palepu (1990) as the ratio of e (E(R m ) -R f ) divided by of R f + ep (E(R m ) -R f ), where e is the change in equity beta and ep is the postcall beta. The risk free rate (R f ) and the expected return on the market (R m ) are evaluated at the average of the one-month Treasury bill return and the average of the CRSP value -weighted index daily return over the period 1986 -2001 is the change in EBITDA from year -1 to year 0 divided by book assets in year -1 minus the corresponding change for the control firm, and ROA(3) is the change in EBITDA from year 0 to year 3 divided by assets in year -1 minus the change for the control firm. LEVERAGE is the debt-to-asset ratio in year -1 for the calling firm minus the value of the ratio for the control firm, using the market value of equity to compute assets. INVESTMENT is the change in the ratio of capital expenditures in year -1 divided by total assets in year -1 to the ratio of capital expenditures in year 1 divided by total assets in year -1; and subtracting the corresponding change in the value of the ratio for the control firm. MTB is the ratio of market value of equity divided by book value of equity in year -1. *** indicates significant at the 1% level ** indicates significant at the 5% level. The table shows the results of regression analyses of where the dependent variable is the two-day market-adjusted cumulative abnormal return to announcements of conversion-forcing calls of convertible bonds. LogAssets is the log of book value of assets the year prior to the call (year -1). RISK is the risk change experienced by calling firms around the year of the call; it is computed following Healy and Palepu (1990) as the ratio of e (E(R m ) -R f ) divided by of R f + ep (E(R m ) -R f ), where e is the change in equity beta and ep is the postcall beta. The risk free rate (R f ) and the expected return on the market (R m ) are evaluated at the average of the one-month Treasury bill return and the average of the CRSP value -weighted index daily return over the period 1986 -2001 is the change in EBITDA from year -1 to year 0 divided by book assets in year -1 minus the corresponding change for the control firm, and ROA(3) is the change in EBITDA from year 0 to year 3 divided by assets in year -1 minus the change for the control firm. LEVERAGE is the debt-to-asset ratio in year -1 for the calling firm minus the value of the ratio for the control firm, using the market value of equity to compute assets. INVESTMENT is the change in the ratio of capital expenditures in year -1 divided by total assets in year -1 to the ratio of capital expenditures in year 1 divided by total assets in year -1; and subtracting the corresponding change in the value of the ratio for the control firm. *** indicates significant at the 1% level ** indicates significant at the 5% level. 
